Abbreviations: AN = Alaska Native; AI = American Indian; BMI = body mass index; BRFSS = Behavioral Risk Factor Surveillance Survey; CPT = Certifi ed Procedural Terminology; CRC = colorectal cancer; FOBT = fecal occult blood test; ICD = International Classifi cation of Diseases. (NOTE: All acronyms are spelled out on fi rst mention.) Abstract: Introduction. American Indian and Alaska Native (AI/AN) women have among the lowest rates of colorectal cancer (CRC) screening. Whether screening disparities persist with equal access to health care is unknown. Methods. Using administrative data from 1996-2007, we compared CRC screening events for 286 AI/AN and 14,042 White women aged 50 years and older from a health maintenance organization in the Pacifi c Northwest of the U.S. Results. The proportion of AI/AN and White women screened for CRC at age 50 was similar (13.3% vs. 14.0%, p =.74). No diff erences were seen in the type of screening test. Time elapsed to fi rst screening among AI/AN women who were not screened at age 50 did not diff er from White women (hazard ratio 1.0, 95% confi dence interval 0.8-1.3). Conclusions. Uptake for CRC screening was similar among insured AI/AN and White women, suggesting that when access to care is equal, racial disparities in screening diminish.
not experienced similar reductions in incidence and mortality. 10 AI/ANs are more likely to be diagnosed with advanced-stage CRC than non-Hispanic Whites, a diff erence assumed to be due primarily to racial/ethnic disparities in screening access and uptake. [11] [12] [13] [14] [15] [16] Understanding the factors that infl uence AI/AN CRC screening participation is a critical public health objective. Health care access factors known to infl uence screening participation in the general population include insurance coverage, having a usual provider, physician recommendation, and socioeconomic status. [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] All of these access factors also aff ect AI/AN patients, 14, 28, 29 oft en disproportionately, 30 and are likely refl ected in their low CRC screening rates. The extent to which sociocultural factors may also play a role is unclear. It is possible that AI/AN patients share values or experiences that aff ect the acceptability of CRC screening, or of specifi c screening modalities, and contribute to low uptake.
In this analysis, we compared cohorts of White and AI/AN women from the Pacifi c Northwest who had equal access to CRC screening through a common integrated health care delivery system. We examined whether these racial cohorts diff ered in 1) proportion of women screened at age 50, 2) tests used for initial screening, and 3) time elapsed to fi rst CRC screening among women who were not screened at age 50. Our goal was to elucidate the extent to which health care access may be associated with screening disparities.
Methods
Setting. Group Health is a nonprofi t integrated health care system serving more than 600,000 people in Washington and North Idaho. 31 CRC screening guidelines, which have been in place at Group Health since 1983, recommend that average-risk members begin screening at age 50. Options for screening have included fecal occult blood testing (FOBT), fl exible sigmoidoscopy, and colonoscopy.
Group Health does not routinely collect information on race as part of its administrative data. However, data on self-reported race are available for the subset of women participating in the system's Breast Cancer Screening Program. Since 1986, all female enrollees have been invited to participate in this program beginning at age 40. 32 An AI/AN race variable was added to these surveys beginning in 1996.
Patient selection. Our sample consisted of self-identifi ed AI/AN and White female Group Health enrollees who turned 50 between January 1, 1996, and December 31, 2007. Participants had reported race on one or more Breast Cancer Screening Program surveys between ages 45 and 50 (inclusive), had not declined participation in research, and had been enrolled in Group Health from their 45th birthday to their 50th birthday with enrollment gaps of one month or less. Group Health's institutional review board approved all study procedures.
To limit our study to average-risk screening, we used administrative data to exclude women diagnosed with CRC, ulcerative colitis, or Crohn's disease before age 50; those with family histories of CRC; and women who had colonoscopies or fl exible sigmoidoscopies before age 50. Applying these inclusion and exclusion criteria produced a sample of 286 AI/AN and 14,042 White women.
Outcomes. Our primary outcome was receipt of fi rst CRC screening examination at age 50. However, FOBT, fl exible sigmoidoscopy, and colonoscopy may also be used to investigate patient symptoms or conditions such as abdominal pain, constipation, iron defi ciency, and chronic diarrhea. Because the indication for endoscopy was not readily available in administrative data, we used International Classifi cation of Diseases-9 (ICD-9), Certifi ed Procedural Terminology (CPT), and G codes to classify tests as either for average-risk CRC screening or for another purpose. Any endoscopy occurring in the three months following a diagnosis of a condition commonly investigated with endoscopy was not considered to have been performed for screening purposes. Participants were eligible for inclusion in the sample from their 50th birthday until the fi rst of the following: Group Health disenrollment, CRC screening, a diagnosis disqualifying a subsequent endoscopy as a screening test, or December 31, 2007 .
Covariates. We obtained data on known potential confounders from self-report on the Breast Cancer Screening Program questionnaire. Variables of interest included educational level, 27, [33] [34] [35] [36] place of residence, smoking status, 37 and body mass index (BMI).
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Residence was considered either rural or urban based on zip code designations used by the Centers for Medicare and Medicaid Services.
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Statistical analysis. To describe our cohort, we compared AI/AN and White women with respect to the year in which they turned 50, education, urban/rural residence, smoking history, and BMI. To assess potential confounders, we also evaluated the association of these variables with receipt of CRC screening. P-values were based on a 2-sample chi-square test of proportions.
Our primary analysis of CRC screening uptake addressed whether AI/AN and White women diff ered with respect to initiating screening at age 50, as recommended. To answer this question, we compared the proportion of women, by race, who had been screened by their 51st birthday. We also compared the distribution of type of screening examination (FOBT, fl exible sigmoidoscopy, and colonoscopy). P-values were based on a 2-sample chi-square test of proportions.
Our second analysis addressed whether AI/AN and White women who were not screened at age 50 later became adherent to this recommendation at the same rate. We constructed Kaplan-Meier survival curves for each race category and used Cox proportional hazards regression to obtain unadjusted and adjusted estimates. Our model included variables identifi ed as potential confounders a priori: year of entry into the cohort, education, urban/rural residence, smoking history, and BMI.
All inferential statistics are presented with 95% confi dence intervals (CI) and P-values based on 2-sided hypothesis tests using a type-I error rate of α = 0.05. Analyses were conducted using SPSS 17.0 (Chicago, Il), R (www.r-project.org), and Stata (College Station, TX) soft ware packages.
Results
Characteristics of the cohort, stratifi ed by race, show that AI/AN women tended to enter the cohort in later calendar years (i.e., in [2004] [2005] [2006] [2007] (Table 1) . Fewer AI/AN women than White women had completed college (37% vs. 52%, p < .001). Obesity (BMI ≥ 30 kg/m 2 ) was more prevalent among AI/AN women than among White women (46% vs. 33%, p < .001). Overall, receipt of CRC screening at age 50 was associated with higher educational attainment, no history of smoking, and lower BMI (p < .001, data not shown). Women entering the cohort in later years were more likely to be screened within one year of their 50th birthday (p < .001). Residence was not independently associated with screening completion at age 50. Overall, screening uptake at age 50 was similar in the AI/AN and White women (13.3% vs. 14.0%, p = .74) ( Table 2 ). The distribution of the CRC screening tests used among those screened at age 50 did not diff er by race: over 80% of both AI/AN and White women screened at age 50 received FOBT as their fi rst screening test.
Among women who were not screened at age 50, the rate at which women became 
Discussion
Aft er lung and breast cancer, CRC is the leading cause of cancer mortality in U.S. women. 10 Although CRC incidence rates declined in the U.S. general population between 1999 and 2004, incidence among AI/AN women remained unchanged, and their cancers were diagnosed at more advanced stages. 10, 40 Diff erences in CRC screening are likely responsible for a majority of this diff erence. Behavioral Risk Factor Surveillance Survey (BRFSS) found only 36.2% of Pacifi c Northwest AI/AN women reported being up-to-date with CRC screening for the period 2000-2006, compared with 52.4% of U.S. non-Hispanic White women. 15 Understanding the factors that infl uence CRC screening behavior is a critical step in addressing these CRC disparities.
In the insured, mostly urban cohort that we examined, we did not observe any meaningful diff erences in CRC screening uptake between AI/AN and White women. In our analysis, approximately 50% of both White and AI/AN women had received screening by age 56. This was despite AI/AN women's higher prevalence of factors associated with reduced screening in the general population, including lower educational attainment, higher BMI, and history of smoking.
It is likely that the diff erences between our fi ndings and those of the BRFSS refl ect the distinctive characteristics of the samples used, particularly their diff ering access to screening. That is, the BRFSS drew on a national sample of AI/ANs, thus refl ecting a population that faces dramatic variability in the availability and quality of health care, including substantial barriers to CRC screening. 41 Specifi cally, the Indian Health Service, which provides care for 69% of the AI/AN population either directly or through arrangements with tribes, is chronically underfunded and structured to provide primary and acute rather than specialty care. 42 Endoscopic screening is limited by lack of endoscopists and lack of resources to pay for procedures. Additionally, 26% of AI/ ANs lack either health insurance or access to Indian Health Service or tribal health care. 43 By contrast, AI/AN women in our sample departed from the typical pattern of reduced access. As members of an integrated health care delivery system, they have equal eligibility for screening, regardless of race. Notably, in this context of equal access, AI/AN women screened at about the same rates as their White counterparts and on a similar timetable. They also showed similar patterns of choice among screening modalities. These observations are consistent with the interpretation that equal access is associated with reduced racial disparities. 44 We cannot, however, generalize that equality in health care access alone erases differences in screening uptake between AI/AN and non-Hispanic White women. Our sample drew on an urban, insured population in which cultural factors that infl uence health behaviors may be quite diff erent from those of the AI/AN population at large. As we have previously argued, cultural practice measures (such as speaking one's Native language at home) can be associated with reduced screening uptake among reservationdwelling AI/AN populations. 11 Others have found similar inverse relationships between measures of traditionalism and cancer screening. 45, 46 The term culture itself must be used with caution in the context of Native peoples as there are over 560 federally-recognized tribal entities in the U.S. and numerous more who are not recognized. Culture varies across tribes, and between groups and individuals. As we do not have data on tribal affi liation, or the degree to which women in our AI/AN cohort identify with and/or practice their culture we cannot comment on how these beliefs may infl uence screening participation.
Our AI/AN sample likely diff ered from AI/AN women in general in other important ways. Eighty-two percent of our sample had attended college, whereas 58% of AI/AN women nationwide have a high school degree or less. 15 Most of the women in our sample had work-related insurance, whereas only 56% of AI/AN women nationwide participate in the paid workforce. 15 These related factors are associated with increased CRC screening and ultimately with health care access. While such diff erences limit the generalizability of our fi ndings within the AI/AN population, they do not aff ect our ability to demonstrate the role of access in reducing disparities across racial populations.
We also note that our results may not apply to all Group Health enrollees because of the inclusion criteria used in this study. Like the majority of large health systems, Group Health does not routinely collect race data. The AI/AN women in our analysis were participating in a voluntary breast cancer screening program that did collect this information, making their dataset a rare resource. It is possible that these women represent a subgroup unusually sensitive to the need for cancer screening in general, and thus are more likely than other AI/AN women to participate in CRC screening. Further, we required that women be enrolled in Group Health from age 45 to 50 to restrict our analysis to women at average risk for CRC. This approach may have admitted into the study cohort a small number of women who received screening before age 45 and who were missing codes indicating a family history of CRC.
We chose to include information on race ascertained until a woman's 51st birthday. The primary reason for this choice was that many women fi rst reported their race between their 50th and 51st birthdays. Consequently, looking at the time until the fi rst screening event beginning at the 50th birthday would have meant classifying exposure at a given time based on assessment of exposure at a future time. Instead, we looked at the proportion of women screened according to guidelines during the full year following their 50th birthday, as well as the rate at which women who did not initially meet guidelines became adherent. This subtlety must be considered when comparing our results to those of other studies examining CRC screening uptake. Because guidelines recommend that screening begin at age 50 for average-risk individuals, we thought it reasonable to allow woman a full year (until their 51st birthday) to become adherent.
It is important to note the challenges implicit in using administrative data to examine CRC screening behavior, given the necessary assumption that diagnostic codes are both correct and complete and can distinguish between screening and diagnostic procedures. A fi nal limitations is that, although screening rates in our sample increased over the 10-year observation period, they were low for both AI/AN and White women. It is possible that a sample in which overall screening participation was higher might have identifi ed larger diff erences between AI/AN and White participants.
A major strength of this study was our ability to compare screening uptake by race in a population with equal access to health care. Such opportunities are limited, as most AI/ANs receive health care in settings where no other groups are available to make comparisons, or where the number of AI/ANs served is limited or unknown. Because we did not observe screening diff erences between AI/AN and White women, our fi ndings suggest that screening disparities reported nationally may be partially attributable to diff erences in health care access. Since screening and surveillance can decrease the incidence and mortality of CRC, developing evidence-based programs that encourage appropriate screening and provide access to men and women of all races is essential.
